The hydrologic response to changes in 21st century climate was evaluated for the Almanor Catchment in the North Fork of the Feather River basin, California. Changes in temperature and precipitation projected from five general circulation models using one late 20th century and three 21st century emission scenarios were downscaled to three different baseline conditions. Baseline conditions are periods of measured temperature and precipitation selected from 20th century data, and used to represent historical climate. The three baseline conditions were selected to represent a drier-than-average climate cycle, an average-to-wetter climate cycle, and a wetter-than-average climate cycle. The hydrologic effects of the climate projections are simulated by using the Precipitation Runoff Modeling System (PRMS), which is a watershed hydrology model. Hydrologic components (i.e. snowpack formation and melt, evapotranspiration, and streamflow) from the PRMS simulations are compared. Results indicate that, when the study area displays climate with highly variable cycles, the selection of a specific period used to represent baseline conditions has a substantial effect on the simulation of some, but not all, hydrologic variables. This effect seems to be amplified in hydrologic variables that accumulate over time, such as soil-moisture content. Furthermore, the uncertainty associated with baseline conditions should be evaluated by using a range of different baseline conditions representative of the climate of the basin of interest. This is particularly important for studies in basins with highly variable climate, such as the Almanor Catchment. .
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A 2.1-m-long sediment core from the eastern Uinta Mountains provides a 10,600-year-long record of vegetation change and fire history. Few studies have explored the long-term vegetation and disturbance history from the Uinta Mountains. As a result, significant gaps remain in understanding historical processes affecting biodiversity from this region. The charcoal-based fire history reconstruction from Reader Fen (3205 m asl) suggests fires occurred on average every 400 years during the last 10,600 years. A previously published pollen-based vegetation history (Carrara et al., 1985) near Reader Fen suggests subalpine forest species (e.g. Picea engelmannii and Pinus contorta) arrived in the Uinta Mountains soon after glaciers retreated (7500 cal yr BP). From w5500 to 2500 cal yr BP, arboreal species increased in high-elevation forests and fires occurred. During the last 500 years, and particularly during the last century, fire frequency has increased. This long-term perspective suggests fire activity has increased in high-elevation forests during the historical period (Agee and Skinner, 2005; Long, 2003 The El Niño-Southern Oscillation (ENSO) is a major influence in the global climate and a source of uncertainty in future regional climate responses including prominently those over western North America. To better understand ENSO sensitivity, modes of variability, and the strength and stability of its teleconnections, it is important to reconstruct past ENSO activity at its source region -the equatorial Pacific. Efforts toward paleo-ENSO reconstructions have had limited success because they have relied mostly on fossil corals which are short-lived and discontinuous, or land archives (tree-rings and lake sediments) which assume stable atmospheric teleconnections. In this work I have taken an alternative approach, which utilizes individual planktonic foraminifera from marine sediments accumulating in the Galapagos region, a hotspot of ENSO activity. The oxygen isotope composition of foraminiferal calcite records the anomalous warming and freshening that occurs during El Niño (opposite for La Niña). Because each foraminifer lives for only a few weeks to a month, its chemistry provides a short snapshot of sea surface conditions that resolves the ENSO timescale despite the slower accumulation rate of the sediment within which it is embedded. Analysis of multiple co-occurring individuals can reveal the total variance within a sample, reflecting the seasonal and interannual ENSO variability. We have conducted over 2000 individual analyses in the Holocene and LGM sections of a core from the Galapagos and resolved highly significant changes in variance. Minimum variance is observed in the middle Holocene approximately 6500-4000 years ago, while maximum variance occurred in the LGM. While these variance estimates incorporate both ENSO and seasonal effects, additional constraints suggest they are primarily driven by ENSO modulation. The middle Holocene ENSO suppression evident in these data matches the timing of western US droughts inferred from lake records, suggesting ENSO has had a profound influence on North American climate over the Holocene. The Hawaiian forest birds are among the most endangered avifauna of the world. Entire bird groups have disappeared from the Hawaiian Islands, and of the more than fifty, historically-known species of Hawaiian honeycreeper, only 17 remain. Due to the extreme geographical isolation, few birds colonized the Hawaiian Islands but, released from direct competition, predation, and disease, these founders flourished and evolved amid the heterogeneous geography of the archipelago. This process of colonization and speciation is best characterized by the honeycreepers; the largest radiation of endemic forest birds in the Hawaiian Islands, or for that matter, birds on any oceanic archipelago. But this remarkable avifauna has suffered great loses since the arrival of humankind. Extinctions and population declines began with the inadvertent introduction of predatory rats, overharvesting of flightless species and destruction of lowland forest by Polynesians. Habitat destruction and degradation and predation accelerated with the arrival of Westerners and their domestic animals and pests, leading to more extinction and increasing rates of population decline. The introduction of mosquito vectors, avian disease pathogens, and vertebrate and invertebrate competitors led to the displacement of many native bird species from lowland forests. Today, on protected lands, there are apparently stable populations of only a handful of the remaining species. However, habitat degradation, predation, disease and food web disruption by invasive hymenoptera continue to impact critical populations. Additionally, climate change will likely increase habitat degradation, disease, and food web disruption further restricting remaining populations to smaller and more dispersed refuges. Although the fate of Hawaiian forest birds appears bleak, there are reasons for hope. Some populations of Hawaii amakihi have evolved tolerance to avian malaria and are burgeoning in the once quieted lowland forests. Captive breeding and release programs have prevented the extinction of at least two species and consortiums of managed conservation lands increase the extent and suitability of remaining forest bird habitat.
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The 20th century hydroclimatology of the Pacific Northwest has been linked to natural recurring large-scale climate patterns such as the Pacific Decadal Oscillation (PDO) and the El Niño-Southern Oscillation (ENSO). Tree-ring proxy data analyses carried out in western North America have proven valuable to quantify natural climate variation over centuries to millennia. A reconstruction of PDSI over the western Canadian Prairie region provides a record of drought for the past 800 years. We are able to mine these long reconstructions for much more information about the frequency/duration of positive (wet) and negative (dry) moisture anomalies during difference phases of PDO and ENSO, as reconstructed from tree-ring datasets. As well, by comparing these moisture reconstructions to temperature reconstructions of the region we are able to identify warm/cool drought periods. These reconstructions reflect the seasonal changes in moisture relative to both the instrumental and future time periods. The large-scale climate patterns will also be derived from multiple GCMs, for the 21st century, as tools to better understand projections of future moisture variability. We have recovered late Holocene paleoclimate records from eight sediment sequences in the California region, which form a transect from northwestern Nevada to Baja California: Pyramid Lake (Nevada), Walker Lake (Nevada), Mono Lake (California), Owens Lake (California), Santa Cruz coast (California), Zaca Lake (California), Lake Elsinore (California), Pescadero Basin (Mexico). The cores are all 14 C dated and correlated with paleomagnetic field secular variation. Work is just beginning in some records, while other records are fully published. In this study, our goal is to compare evidence for multi-decadal to millennial-scale climate/environmental variability among the records and look for regional patterns of variability. Different records have different degrees of resolution or response, so distinctive patterns in some records are not expected to be visible in all records. We see clear evidence for centennial-to millennial-scale variability in these records, but it is not yet clear that we can assign a specific regional pattern to that variability. Similarly, we see evidence for ENSO to multidecadal variability in several of the records, but it is not clear that the same multi-decadal pattern can be correlated across the region. Pacific Ocean influences on spatiotemporal precipitation variability in the American West are well documented, especially with respect to El-Niño-Southern Oscillation and the Pacific Decadal Oscillation. However, the effects of these large-scale teleconnection patterns on precipitation distribution are most pronounced in the winter, with less noticeable effects the rest of the year. Linking terrestrial paleoclimate records to past ENSO or PDO variability in the Pacific Ocean is hampered by the lack of seasonspecific paleoclimate proxies. Rather than being able to isolate winter season precipitation amounts, most paleoclimate records are instead more representative of mean annual effective moisture conditions. We present an isotope-based paleoclimate record from a speleothem in the Bear River Range, the northernmost extension of the Wasatch Mountains. Due to the location's characteristics, we interpret the speleothem stable isotope data as a record of winter precipitation amount and temperature variability. The record shows a generalized pattern of wet early Holocene conditions, a dry middle Holocene, and a wet neoglacial period. Significant droughts occurred from w6200-7200 cal yr BP, and at w4200 cal yr BP. Temperatures were generally cool in the early Holocene and show a consistent warming trend through the middle Holocene. Anthropogenic warming is evident in the record, with modern oxygen isotope delta values more than two standard deviations above the Holocene mean. N values were most effective in distinguishing the relative role of climate versus anthropogenic activity as the dominant mechanism of ecosystem disturbance. In the organic-rich Foy Lake sediments, influxes of allochthonous materials generated significant shifts in d 13 C, and C:N ratios while the d
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and charcoal records show the most dramatic shifts in Utah Lake. The disturbance from late 19th century sawmill operations and widespread forest fires were responsible for the observed shifts in Foy Lake, while agricultural activities, urban development, and 20th century variations in Utah Lake hydrology help explain trends in Utah Lake sediments. Changes in pollen and macrofossil composition in Utah Lake reinforce these interpretations. Observed differences in sedimentary d
18 O at both lakes reflect the contrasting climatological and hydrological settings of the two basins. These results demonstrate that the influx of nutrients and particulate organic matter from natural and anthropogenic sources produce dramatic changes in sedimentary geochemistry. Using multiple tools for interpreting past environmental change in lake systems can help decipher natural versus anthropogenic drivers. 
